Introduction
For over a decade, Latin America and the Caribbean (LAC) have been finding new and unique ways to improve their access to resources and to improve infrastructure within individual nations. In particular, tremendous focus has been concentrated on infrastructure development in the form of telecommunications, water and energy (RTG Report, 2012) . The view that utility infrastructure development is essential to encourage and maintain economic development has become a consensus (OFID Quarterly, 2009) . As a result, developing countries have focused increasing attention and resources on improving and reforming these sectors as a means of developing sustainable growth within each nation. Much emphasis has been placed on improving the physical aspect of networks, and on providing autonomous, transparent, and effective regulation of these traditionally public utilities once they were privatized. According to Brown et al. (2006) , between 1990 and 2006, more than 200 regulatory commissions were created worldwide. Some studies of the contributions of transnational regulatory institutions have been conducted in response to the growth of these networks. Berg and Horrall (2008) provide a detailed description of the role of regional regulatory networks and the goods they provide. Globalization has resulted in increased cross-border collaborations among utility firms (Kaul, Conçeeicao, Le Goulden, and Mendoza, 2003) . There is evidence that the use of collective action in the provision of services, and in the use of resources are becoming useful particularly to developing countries with less than ideal telecommunications, water, transportation and energy sectors. It is the increasing regionalization of networks through the sharing of knowledge and infrastructure that has precipitated the role of regional regulatory associations for regional infrastructure development. Improving our knowledge of utility supplier collaborations and the services they provide is essential to improving production and supply within regions that could benefit most from cross-border collaboration of this nature.
There has been a growing consensus that regional regulatory agencies provide regional club goods that were previously neglected (Estevadeordeal et al. 2004) . Less is discussed the presence of networks of regional utility operators that have now become important participants in the efforts to improve utility performance regionally. While regional regulatory institutions and the services they provide have been studied, there is little research dealing with the collaborations of the utility providers themselves. A study is, therefore, needed to clarify the functions and economic impact of these networks. Although the networks of associations are sometimes viewed as cartel-like in nature, it has been argued that such networks can increase competitiveness of its members. Networks of operators provide cross-border and national services, and operating as a single entity may improve the lobbying opportunities of operators and gives them a bigger voice in influencing policy. However, the potential to improve individual supplier's efficiency is strong for cross-border associations since geographical obstacles and other factors lower the likelihood of monopoly behavior. A discussion of these privately supplied cross-border infrastructure related goods is necessary to broaden the awareness of some of the issues that are specific to these types of goods and to encourage further discussion. Given the differences between the countries, it is important to conduct multivariate analysis to control for individual characteristics that might have an impact on the utility usage in the different regions. The individual country-specific variables include Gross Domestic Product per capita and population density, both in level and lags. The outcome variables are energy (measured in kg of oil equivalent per capita), and electric (measured in kWh per capita).The primary variables of interest are courses and training. Courses refer to the various different instructions designed to develop the core competencies needed for successful production as well as managerial performance. Training refers to the various different forms of workshops in the utility sector that are available within the region. The methodology employed makes use of on-the-job, instructorled sessions with opportunities provided for field trips, demonstrations, hands-on applications and knowledge assessments where appropriate. The methodology employed in this study consists of ordinary least square regression estimating electric and energy consumption.
The rest of the paper is as follows: section 2 provides a structure of the regional supplier associations in the Caribbean and Latin America, section 3 explains the need for regional utility suppliers' collaboration, and section 4 outlines the goods and services provided by operator networks. Section 5 analyzes the case of energy and electricity for the LAC countries, and section 6 provides conclusions.
2.0
The structure of regional supplier associations in the Caribbean and Latin America
Traditionally, supplier's association is defined as a group of a company's suppliers that are brought together on a regular basis in order to achieve strategic and operational alignment through the development of awareness, education and implementation of the program (Hines and Rich, 1998) . These are usually voluntary networks with their set of rules and regulations that are designed to enhance cooperation among suppliers (Sako, 1996) . The supplier associations communicate via meetings, workshops and various different ways to develop programs that would improve supplier performance, and strengthen the relationship among the association's members.
In this study, regional utility suppliers associations are different in the sense that the service being supplied by the participating firms is often the end product itself. Companies forage international linkages as a means of procuring critical inputs that are not the standard requirements for production. The utility companies collaborate with other firms that are capable of supplying or contributing to the strategic components of the operation. As a result, the terms supplier and operator networks or associations are used synonymously. Regional utility suppliers associations are often initiated voluntarily and can consist of companies that typically serve different markets or countries. Such networks have specified strategic goals and benefits to be derived by its members (CARILEC Annual Report, 2010). (Table 1 ) and the number of association members could indicate the likelihood of cartel-like behavior. Fewer members and tight dispersion improve the likelihood of reduced competition. Since markets served are typically demarcated by country boundaries, when there are multiple members from a single country, the possibility of colluding or competing improves. Effective regulatory governance is essential in cases where political and market power may be unevenly distributed. Research on country level regulatory governance reveals that regulatory agencies are effective only to some degree. Appropriate procedures, mechanisms, and instruments must be in place to guarantee the independence of the regional regulatory agency from political authorities, where certain countries have a strong influence on regional policies due to strong political influence from a dominant country. Sirtaine et al (2004) found that decision-making autonomy of the regulatory agency positively impacts the performance of private investment in infrastructure projects in LAC. Likewise, Estache and Rossi (2008) used firm level data of 220 electric utilities in 51 developing countries and found a positive association between regulatory agencies and more efficient firms. Regulatory agencies are also associated with increased consumer welfare. A proper regional regulatory framework that is autonomous, transparent and accountable must be implemented to administer changes in the competitive environment though regional involvements, and to deal with changing approaches to utility provision. Particular regulatory implications of the creation of regional networks in the LAC area will be discussed further in the conclusion of the paper.
3.0
The need for regional utility suppliers' collaboration
Transaction cost economics
Coordination and cooperation among network members could minimize duplication of efforts and control utility cost (Hilbert and Katz, 2002) . For instance, sharing market research data could facilitate services that more closely match consumer needs and that take better advantage of current technology. Network coordination can help to determine reasons for weaknesses or problems and identify improvement programs that can be implemented through collaboration, but would be too costly for an individual utility firm. ASETA facilitated the implementation of
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One of the most-persuasive arguments for the collaboration of utility providers is the sharing or reduction of costs associated with service production (CARILEC, 2008) . For instance, if the network can share resources, the need to acquire necessary training, equipment and capacity via the market is reduced. By circumventing the market, individual providers can minimize transaction costs that would be incurred through market exchange. There is a direct cost-based argument that can be made here in support of regional integration. In some cases, the transaction costs are higher than the benefits gained from economic exchange. In such cases a private (market) solution is not feasible. For example, attending training sessions or workshops sponsored by an outside facility can be permitted if the trainee pays a certain price for the service. In addition to the cost of attendance, costs are involved to find the preferred workshop, where to access the information and at what price. These transaction costs can be divided into three main categories: Search and information costs, bargaining costs and policing and enforcement costs.
Search and information costs include costs that are incurred in determining whether the required product is available on the market, the quality distribution of the product, the best value for your money, which supplier has the lowest price and so forth. For instance, regional energy could be provided by hiring an outside firm who could supply all countries that are experiencing resource shortage. This can be a time consuming and expensive project. A cost effective approach is to collaborate with the utilities in neighboring countries to provide the service themselves regionally. By doing this, no individual country is completely dependent on an outside supplier for its services, but instead, each participating country has partial ownership and an incentive to contribute fully to the functioning of the whole.
Bargaining costs are the expenses that are incurred to negotiate an acceptable agreement with the other party in the transaction. One important cost would be the cost of creating a contract that is acceptable to both parties. Acquiring a supplier may require long-term contracts that include unreasonable concessions in order to get the desired product. The costs of such arrangements are demonstrated in long-term contracts that had to be offered to multinational utility companies in the nineteen eighties and nineties when developing countries were seeking to modernize their telecommunication systems (Krause, Handfield and Tyler, 2007) . Long term exclusivity contracts were signed that could not take all conditions for growth and development into consideration. As a result, the benefits gained by developing countries from granting these contracts were limited to the infrastructure growing to a limited size that did not necessarily match demand conditions.
Policing and enforcement costs would include the cost of regulating the utility or encouraging preferred behavior of association members. These are the costs of ensuring that the other parties (typically the supplier of the service) maintain the terms of the contract. These also include the associated punishment if a party violated the terms of the contract. In the case of the regulator, this may include going through the legal system which can be a significant expense (MAF Business Plan, 2013) .
Regardless of the form, monitoring the association members can incur significant costs, and it might be difficult for individual utility firms to hire and fire trainers depending on market conditions. It might be more convenient and less expensive for utilities to make other arrangements that are more permanent in nature. Supplier collaboration across borders is one such arrangement. Utilities are increasingly engaged in the production of modern and sophisticated products to the market. In an era of changing technology, the information cost incurred in the process can be high. Utility firms in the Caribbean and some Latin American countries are necessarily small, due to the relatively small economies in which they operate. Small or even large utilities often do not have access to all of the resources that are required to produce in-house. The solution to this problem is to engage in explicit contracts with outside firms. A number of specialists will exist in the region among the different utilities, and it will be cost efficient and even natural for them to form independent groups that can offer mutually benefiting services. Such collaborations can generate positive externalities and economies of scale with the potential for spillovers of innovation and know-how among firms that engage in joint development efforts and through the exchange of capacity (Girvan, 2007) .
Success of other regional organizations
Utility firms like other profit-maximizing firms are interested in increasing their competitiveness to take advantage of market opportunities and augment their individual profits. As such a primary motivation for joining a network is the perception that such collaborations could result in some form of net benefit for the firm. The abundance of regional organizations suggests that there are some benefits to be derived from cross-firm and cross-border associations, and therefore provide an incentive to each utility provider to subscribe to the association to gain from any of the potential benefits of such organizations. Collaboration, however, is a selection problem where the consideration of the whole is relevant. Nevertheless, for collaborations to function well, the networks must adopt a
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win-win strategy for all its partners. Although member companies participate for self-improvement (probably measured in terms of profits), joint benefits are necessary for the success of the whole organization (Degraeve et al. 2000) . This could be challenging in the case of cross-border suppliers that may have conflicting interests, even in the presence of a common regional objective. From a game-theoretic viewpoint, the regional associations consist of players (representatives of each utility supplier), each of whom is confronted with a set of strategies that are implemented through decisions made and actions taken by the firm. The payoff to each participant is reflected in the perceived benefits from collaboration. Association members are willing to collaborate only if they expect to profit from doing so. It, therefore, appears that trust is essential for successful partnerships. Incentives that guarantee a positive benefit or at least a zero loss situation for individual network members have to be created that are binding and guarantees required behavior. Without the correct incentives, certain information and techniques may be kept secret, and the effectiveness of the association may be compromised (CARILEC, 2010).
3.03 Learning/capacity building Some firms want to gain access and benefit from a more competitive supplier's knowledge. With the rapid pace of technological change in the telecommunications industry, it is often necessary for firms to form cooperative networks to keep pace with developments which require more resources, intellectual capacity and management skills than is available to a single firm (OECD, 1996) . Capacity limitations can be effectively addressed by pooling human capital, and by sharing knowledge and skills, and reducing administrative costs. The possibility of capacity building through networking, however, could potentially create selection bias. More needy networks may have a stronger incentive to join, thereby minimizing the potential benefits of the association. On the other hand, the bias may be towards larger and successful utility providers who will seem more attractive to potential partners, because they can offer better technological and managerial capabilities.
Sharing best practice
Utility suppliers in Latin America and the Caribbean facing resource limitations may lack some of the essential tools, or may be structurally unprepared to sustain continuous improvement in service that match changing consumers, environmental and other needs. Each member of the association can benefit from information sharing, training and innovation within the group, thereby facilitating improved industry practices and techniques. Collaboration of suppliers provides a forum that allows discussions and sharing of experience. Significant cost savings are possible if firms within the regional organizations are prevented from reinventing the wheel and benefiting from economies of scale.
Political networking
Collaboration can provide the LAC region with a platform that would enhance their international recognition. Regional networks provide a venue for negotiations that can result in consensus building that might be difficult or impossible by individual participants in larger international settings.
Goods and services provided by operator networks
Regional utility organizations could be viewed as voluntary groups or clubs where utility companies from different countries within a certain region collaborate in order to create a common good. This common good satisfies the properties of club goods partially and as such are impure public goods or club goods.
Understanding regional club goods (RCGs)
A good is considered to be a club good if it is non-rival in its consumption but exclusionary in its benefits. Club goods are a special class of public goods. As such, a regional club good is a service or resource that is consumed across national borders, and whose benefits are, therefore, shared amongst neighboring countries. RCG's may be non-rival in consumption and are exclusionary in benefits (Ferroni, 2002) .
The non-rival property implies that the consumption of the good by individuals within a single nation does not lower or does not mitigate the consumption of the same good by other individuals within a different country because one country's consumption does not lower the supply of the good. The non-rival characteristic holds only if the size of the club is limited. Because the use of a club good involves sharing, partial rivalry of benefits develops as clubs grow, and larger memberships creates congestion effects and detract from the quality of the club good (Cornes & Sandler, 1996) . When this size is reached, the cost to additional members start to outweigh the benefits that can be derived and the effectiveness of the collaboration diminishes. Congestion effects might be important where scale economies are involved in the production of the RCG.
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The exclusionary property suggests that it is possible to limit the benefits of the product to only the member organizations. The exclusion of benefits property of club goods means that the effective price can be charged for the use of the good. The combination of the non-rival and exclusionary properties of club goods means that the goods and services that are provided by regional utility collaborations can be considered as club goods that generate benefits that are private in nature. This is because non-members who do not contribute to the goods production are excluded from its consumption.
The excludability of benefits property generates some features of the club good that are not present in other club goods. Discussion of these features relies largely based on Cornes and Sandler (1996) .
Volunteerism: Privately owned and operated clubs such as utility associations must be voluntary. Members join the club because they believe that they or the organization that they represent will benefit from their participation and that these benefits outweigh any costs associated with membership. Because non-members of the club can be excluded from its benefits, a potential member may choose not to consume the good if the net benefits are not large enough. If the product was publicly provided, the choice to participate or not as indicated by the membership fee of a private club is not possible.
Exclusion mechanism member incentive:
The exclusion of benefits characteristic of club goods suggest that benefits to non-subscribers can be effectively withheld. This possibility of exclusion creates an incentive for potential members to join the club and pay fees and other dues. This mechanism works only if the cost is smaller than the benefits gained from the club as a member.
Dual decision:
To make a club good available, two decisions have to be made: first, the amount of the shared good must be determined, and second, user benefits or privileges must be distinguished from non-members. A part of this decision must also involve distinguishing privileges among members themselves in cases where member discrimination is practiced, so that not all members pay the same fees and dues. If the good was publicly provided, the only decision that must be made is in regard to the quantity of the product that must be made available.
Optimality:
Because there is a price mechanism that excludes some people from the benefits of the club good, it is possible that clubs can achieve a set of allocations that is Pareto optimal. An optimal number of collaborations can exist so that no member or set of members can improve their situation by creating a different club. Usually the only way to achieve a Pareto optimal production of a club good is to involve government provision of the good (Samuelson, 1954) .
Production characteristics may also be important in defining a club good. Regional club goods may be considered to be club goods because their production requires collective action, and are thus dependent on regional cooperative efforts. 1 In some cases, regional collaboration of utility suppliers emerged as a result of encouragements from national governments and other international organizations that have an interest in influencing certain developments or behaviors within a region.
Goods and services produced by regional Utility clubs
Events and meetings qualify as club goods because non-contributors access can be restricted, and meetings can be held simultaneously. Meetings are a source of net revenue for regional organizations. Equipment sharing is an opportunity for association members to share available resources such as gas lines, internet highways and electricity. Promotions made by regional suppliers associations usually involve the dissemination of information about the project, activity or goal of the organization that has regional implications. Promotions are often facilitated via sponsorship, public relations and trade shows. Capacity building could be viewed as a private good with standard properties of rivalry in consumption and excludability. Capacity building satisfies the basic characteristic of a club good in the sense that capacity building comes at a price to the participants but at the same time joint consumption does not significantly affect the benefits derived by each member up to the point of overcrowding. Best practice by utility firms refers to a method, activity or procedure that outlines the optimal way to achieve certain desired outcomes or solution to utility-related problems. Best practice may be determined through research and or experiences and can be reliably implemented and used by utility firms regionally within a particular sector. The most-applicable contribution is important in determining the value of the output, but the use of less compatible
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The case of energy and electricity
Economic growth in Latin America and the Caribbean has increased considerably during the past decade. This growth has been helped by widespread investments in power generation, transmission, and distribution that increased the provision of electricity and energy services to households, commerce, and industry (CARILEC, 2010) . The region has focused on cost effective training solutions to the human performance needs of electric and energy utilities, with a view to optimizing their human resource capability, profitability and general acceptability among the communities that are served and advancing the development of the power and energy industries in the region. In this section, we discuss the potential impact of such training initiatives on the usage of electric power and energy in the LAC region. Figures 1 and two above show the usage of energy and electricity, respectively in the LAC region versus the World usage. According to the data from the World Bank, energy use refers to use of primary energy before transformation to other end-use fuels, which is equal to indigenous production plus imports and stock changes, minus exports and fuels supplied to ships and aircraft engaged in international transport. Electric power consumption measures the production of power plants and combined heat and power plants less transmission, distribution and transformation losses and own use by heat and power plants. There is a clear upward trend is the usage of both electricity and energy in the LAC region, with the former having a substantial increases over the past three decades. The primary question is whether there is increased usage of electric power and energy in the LAC region owing to association effect such as training initiatives and course offering in addition to income and population effects.
5.01 Income and population effects Mishra et al. 2009 , found that there existed bidirectional Granger causality between energy consumption and GDP, with each exerting a positive impact on the other, but the GDP effect on energy consumption appeared to be larger than the energy effect on GDP. There is a strong relationship between growth in economies and energy consumption. Electricity, a representative form of energy, carries the same relationship. In particular, growing energy use is an indicator of economic growth, as greater energy use generates higher productivity levels. Small countries, such as those in the Caribbean regard electric utilities as an essential infrastructure that facilitates economic growth by creating a reliable and efficient access to power supply to support production, growth and development. On the other hand, countries with higher per capita GDP also experience a corresponding increase in electricity consumption as households become more sophisticated in their choice and use of household essentials and luxuries that are afforded by higher incomes. As energy availability in the economy grows, there is an increased demand for energy to run motors, fuels for transport and other applications. As production modes change, energy becomes a vital part of powering investments, and supporting increased productivity. This is true, even though the responsiveness of energy consumption to per capita income changes may be small (Darmstadter, 2004) . In the future as the Caribbean countries adapt more efficient energy usage, their strategies will shift towards saving energy and substituting fossil fuels by renewable energy sources (Gazzoni et al. 2010 ).
Fuel constitutes an important component of energy consumption in Caribbean islands, and as the population becomes denser, the dependence on private transportation diminishes. Data shows that cities with high urban density tend to have dependable public transportation, and are, therefore, consuming less energy compared to less densely populated areas. Low-density developments are often associated with greater travel distances, higher car dependence and vehicle distance travelled, relative to high-density areas. This means that the denser the population, the less energy is used for transportation (Newman and Kenworthy, 1999) . Many countries in the Caribbean in efforts to increase worker morale and efficiency offer company-sponsored public transportation and support car pools. Many companies in Jamaica, for instance, adopted this policy, which resulted in lower transportation costs for employees, as well as fuel conservation from reduced usage of private vehicles.
On the other hand, a positive correlation between population density and energy use may occur because many Caribbean countries are limited in the forms of energy that can be produced and therefore to which consumers have access. Krey et al. (2012) argues that the share of solid fuels including coal in residential energy consumption in countries such as China is declining as the residents become more affluent. Some Caribbean countries have low per capita income and depend on traditional biomass fuels such as firewood, charcoal, and plant and animal waste. A substantial amount of their energy demand is also in petroleum, despite efforts to accelerate the transition to cleaner more sustainable energy use in countries such as Antigua and Barbuda, Nevis and St. Kitts, St. Lucia, St Vincent and the Grenadines, Bahamas, Dominica, and Grenada. Jamaica also has an initiative to increase the use of wind energy (Makhijani et al., 2013) .
Network Association effects
Advances in energy infrastructure development could potentially imply switching from the use of traditional fuels on which the Caribbean islands are dependent, reflecting a reduction in energy and electric use from these sources.
The estimated results, however show a positive correlation between the regional association's effect (measured by number of courses and the number of training programs, each lagged one period) and energy and electricity uses, although the effects on electric use are not statistically significant 2 .
As regional organizations like CARILEC become more active in building the knowledge base, utilities within the region benefit from increased ability to build and develop energy infrastructure. Caribbean countries are increasingly pressured to find more efficient ways of producing energy, including increasing the mix of electricity generation, transmission, and distribution. The primary goal is to meet the growing demand for energy and electricity in particular as the region's countries develop. However, finding more efficient ways to produce alternative and cleaner sources of energy is increasingly relevant and important (Makhijani et al., 2013) . Since access to reliable sources of energy is less than perfect in the Caribbean, any increase in output due to benefits from association services, will be immediately absorbed by unsatisfied and increased energy demands.
Course offerings and training could generate positive reinforcement within the sector, but its effect on electricity usage is likely to be limited. The region recognizes the need to provide power supply at the lowest possible cost, with the highest reliability, and with limited environmental burden. This means a gradual switch to cleaner, more reliable alternative sources of energy, such as bio-diesel and solar power (CARILEC, 2008) . The association's contributions while important may be too small to reflect on electric usage in the Caribbean.
Conclusion and policy implications
Regional associations, such as CARILEC provide important services to electric utilities in Latin America and the Caribbean, but solutions to energy issues in the region require a more comprehensive approach to capacity building and reform. The challenge for a comprehensive policy is that Caribbean islands are relatively small in size and population, and therefore have limited ability to benefit from economies of scale in administration, technical support and production. Associations such as CARILEC, can do much through regional cooperation to increase benefits from economies of scale, by sharing and creating a broader knowledge base. With the exception of Trinidad and Tobago, Caribbean countries are not major producers and exporters of energy (Yépez-García and Dana, 2012) , hence, there is a need for the region to formulate and enact policies that will address the long-term requirements of the region. Any sustainable policy reform must consider demand control, the use of renewable forms of energy, improvements in energy efficiency (World Bank 2010), regional integration of energy markets, and regulatory reform. Thus we suggest the following:
First, policy makers have to create a culture of conservation among residents, which would minimize energy use and limit waste. Second, the sources of renewable energy must be sustainable financially and environmentally. Some countries have begun to examine these alternatives, chief among which include increased use of wind energy in the region (Wright, 2001) . Energy efficiency must be improved by accessing all untapped sources of clean energy within the region and by exploring means of minimizing waste (Gazzoni, et al., 2010) . Countries must explore opportunities to help neighboring nations to distribute better and commercialize energy resources in order to protect markets against price volatility. (World Bank, 2010).
